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(54) ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact and 
inexpensive zoom lens made the most suitable for a digital 
still camera using an imaging device such as a CCD and 
having a variable power ratio being about 3. 
SOLUTION: This zoom lens 1 consisting of three groups, 
that is, negative, positive and positive groups is the 
compact zoom lens having sufficient image forming 
performance with simple constitution consisting of seven or 
less lenses by adopting at least one aspherical lens in 1st 
and 2nd lens groups respectively. Since the aberration 
compensating ability of the 1st and the 2nd lens groups can 
be made high, the power distribution of the respective lens 
groups can be made more suitable for realizing 
telecentricity on the image side. 
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jf*©iioi/>x»Gi, m©a*f*o*2cDi/>x 

PG2:fc«i;ifG3£y;i/-X#tt£ft-C:i3»K 312©^ 
>Xg¥G2#3#t#ffi£i;&tK ±{*:*«7«C0I/>Xt:J: 
5#§J$£*iTO£. ^©ffeffl«fc^J$fci±f3©fiaS0!l© 
X - A U > X i: IhII* f & £> o 

[0 0 2 8] ^2©l/>X^G2{itl»«ytO©IE©^ 
-^*Xl/>XL 2 1 #ilfl0£ftv ^©^TjIC, XEl^> 
XL 2 2 ttU>XL 2 3©gE-o-V>X*s|ES^*XTV^ 
4. fbt, *l/>XL2 3©IjSI9fflW«ffli: 
fcoTl^S. b>Xr-^li6lT©I!3T-S5. 

[0 0 2 9] 



No. 
1 

2 



R 

17.196 
6.151 



3(AS)31.684 
4 
5 
6 
7 
8 
9 

10 
11 



D 

1.00000 
2.15000 
1.00000 
1.10000 
2.60000 
D6 (<ij£) 
0.50000 
2.20000 
0.25000 
2.50000 
1.00000 
D12 (am) 
2.10000 1 
1.00000 
2.30000 1 



nd 
1.58913 



vd 
61.25 



U>XL 1 1 



1.74330 49.33 1^>XL 1 2 



1.71736 29.50 U>XL 1 3 



1.67790 50.55 



Wt*) s 

1/>XL 2 1 



1.77250 
1.68893 



49.62 
31.16 



XL 2 2 
XL 2 3 



7.877 
8.374 
22.801 
INF 
5.667 
20.277 
-44.782 
-4.306 
12(AS)55.120 

13 25.352 

14 -17.925 

15 INF 

16 INF 

IB3®, K=0. 0 0 0 0 0 
A= 0. 1 2 7 3 8 x 1 0"\ 
C = - 0. 1 1 2 7 9 x 1 0"% 
12®, K=0. 00000 
A= 0 . 1 6 3 7 2 7 x 1 0"% 



48749 70.44 I/>XL 3 1 



51680 64.20 TOtf^XFG 



B = 0. 
D = 0. 



4 3 9 6 0x10 
3 5 10 8x10 



B=0. 501176x10 



11 



C = 0. 4 1 9 3 0 7 x 1 0" s 

X-AttH fcfti® 

M&f (mm) 5.77 

FNo 2.78 

S§g|D6 (mm) 14.103 

SggID 1 2 (mm) 4.745 

l/>X->^rAifi (mm) 42.0 

rtv VP*— #Xg (mm) 6.75 

MM (degree) 32.1 

mm-frt>mim®.w. (mm) -22.0 

Mia^fiJt (%) 76.0 
0 6£, C©X-2^>X©j&*iiig (a) % MiSigi 
(c) ^itf^ (b) K#VZJ$m>$l£, #^JRH*5 

LTV>-5„ 

[0030] ±mtmmiz, w%<, fcntax- 

Al/>XJ:i5:-3W5 0 ^m<DU >X->X^i=. 20 

T-(i, iyig#13. 6mmi:;*£JC/h;*<&o-r:fc 
^ v>o-e^3>;^ f)5:i/>X->^TAi:)5;otn 
5. ££u #X& 6 . 75mmtfi<, & 

[0 0 3 1] (?64©fl9E0!l) 07 (a) C***!©** 
U>X^-* (No. 4) 



(7) 



D=0. 623435x10 



»i2003-131 129 
12 



*M Saw 

10.00 16.30 
3.56 4.72 
5.532 1.000 

10.028 17.851 

38.7 42.0 
6.75 6.75 

19.5 12.1 

-51.0 653.2 
83.7 76.4 
*&30J©X— AV>X->^rA 1 ©j£^|JgODl/>XEE 

07 (b) t.:i}jfa©i'>xi2e£^u 

0 7(c) fcSii«B©U>XE«ftjj*l/r*4. ##!|© 
X-AU>X1*n 6«UStfS 9 H 

fflIlfAfflIlffll/>X»Gl, IE©S*T^ffl^2©V 
>XI¥G2*5J:^G3As^^g-IE-iE©^>X^^ 
rAf$5. fU, *2CDU>X»G2t±4ft»«KjE 
©^-^AXI/>XL 2 1 1">XL 2 2*'<tOtL 

2 3 t©M<fr oTi^S. SglCl^X 
#GlOV>XL120lW|:«j©BJ:, Sg2©l/>Xgf 
G 2 © Ix >XL 2 3©lM©B;tf#Jd<H£:&oT^.g>. 
L'yXr-^liaTCDliJtfe?,. 
[0 0 3 2] 



No. 
1 

2 



R 

21.473 
6.218 



nd 
1.56883 



3(AS)24.409 



4 
5 
6 
7 
8 
9 

10 
11 



D 

1.20000 
2.10000 
1.00000 
1.20000 
2.50000 
D6 (USD 
0.50000 
2.40000 
0.30000 
2.30000 
1.00000 
D12 (nJSS) 
2.20000 1.48749 
1.00000 

2.30000 1.51680 



vd 
56.04 



1^>XL 1 1 



1.74330 49.33 P>XL 1 2 



1.74077 27.76 1/>XL 1 3 



1.69350 50.79 



1.72000 
1.68893 



50.34 
31.16 



m*> S 

U>XL 2 1 

lx>XL 2 2 
U>XL 2 3 



7.756 
8.664 
21.835 
INF 
5.704 
15.454 
213.536 
-4.128 
12(AS)49.840 

13 17.330 

14 -23.044 

15 INF 

16 INF 

m 3 a* «fc vm 1 2 mvimmx-ib , *ti?tMDimmmmtv,T<Dm. *> * 

$3S. K = 0. 00000 
A= 0. 1 4 6 8 9X 1 0' 3 
C = -0 . 17 7 4 3x10" 

mi 2 m, k=o. 00000 

A= 0. 1 5 9 2 0 x 1 0~\ 



70.44 1/>XL 3 1 



64.20 ¥ff#7XFG 



B=0. 
D = 0. 



6 1 5 6 8 x 1 0~ s 
49775X10" 8 



B=0. 63229x10 



(8) 



13 



&ffl 2003-131129 
14 



C = 0. 98936X10" 6 , D = 0. 

X-a#H fcMitt 

M&f (mm) 5.77 

FNo 2.74 

6 (mm) 13.711 

ggSID 1 2 (mm) - 4.660 

vyX^7.=rh±Wc (mm) 41.4 

rtv>? y*— #Xft (mm) 6.35 

(degree) 32.4 

&ffl*>f>*ftU!fi{4M (mm) -23.1 

i^a^»tb (%) 77.0 
0 8lc, iCDX-Ab>XCDjE^JS (a) , MMm 
(c) *5<fctfi*J|H (b) C*JW-4«IBJR|& X ftOMMis 
<fctKSffli&M£^bT;fc&. #0!l©X— Ab>Xl©i 

bTV^So ##!lffllx>X$'X5 i A 1 mffif!** 

14. 0 mmi:^? < iftii 4 0 mmitT-^ t) 

3fg*&g©fg*i:, 8 o%wi'&<D fflmytm.it ts iz 20 

7*— *X*6. 3 5mmtft<, fetflWr U-b > b 'J 
[0 0 3 3] 

ii, A-IE-IE©3PfflX— Alx>XtC^5V>T, g§ 1 & 
J:tf»2©l/>X#<D*ft**U:'J>&< £t> l#<D$m 
BU>X££Rfflb-CV>3,, ZOfztb, X— A1/>X$7 

h&X-Alx>X£*|0t-e£3, ^ftk#C, 
tfg§2©U>XP©JR;g«IEfg±;£l5<T-g3©T-, ^ 

T\ CCD)5:i:•©^«^^^fflv^fe5 :: ^^;^x^•;^*^ 
v 3 fg*&K©'hMT-5:{ffi&X-A 1/ > 

X*««t- 5 - k ifi oTfg i: 3 o 

[01] *f6B^©X-Al/>X©^J5g^^-riaT*$)!5, 



306 7 6x 1 0-' 

10.00 16.30 
3.53 4.72 
5.384 1.000 

10.003 17.945 

38.4 42.0 
6.35 6.35 

19.7 12.2 
-55.7 246.4 
84.7 77.1 

&Mm (a) , *M (b) *J<tvaSS4S (c) ©#«&! 

ti3{t-5i^>x©M^^-riaT-fes. 

[0 2] 01©l^>X©^JR^0T-fef3> E^lig 
(a) % cfjffl (b) #£zmMi% (c) ©&#S8©JRit 
£^-r0T-&£. 

[0 3] #^BJ3©X— AP>X©M&S0!l£7fx-r0'T-£> 
5, E^JS (a) , *ffl (b) « J: vast* (c) ©£• 
#&£43i:f-SU>X©Eg£;jVr0T-fc5. 
[04] H3 0U>X<D«tJR2SiaT?fc»)s J£^« 

(a) , 4>m (b) *«ttfaa«i (c) ©#tt»©JKig 

[0 5] **wox— Au>x©»j&s«ift^-ria-?* 
*>, (a) N (tin (b) *ivia« ( C ) ©& 
tt®ic4bMtsp>x©ffiss^-r0-r-ss. 

[0 6] H5©U>X©|»K3!ia-CfciK JE^Sffi 

(a) % (b) ^.tVffigJB (c) ©&tt<i©iK^ 

£^-r0-c*&3. 

[0 7] #*BJ3©X— Ab>X©S&30iJ£^-r0T-;i5 
•5, jE^ffi (a) „ 4>M (b) «J:vaaMH (c) ©& 

«^tc43Jtsu>x©EKS^-r0'rfes. 

[0 8] 07©lx>X©i^JtXM0T-fef3v iZfttM 

(a) , *M (b) to&XFSmm (c) ©&«<i©J&^ 

[^©IttW] 

1 X— Al/>X 

9 M^ra 



(10) 
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im6] 



(a) 




huod -aim on aim aca> -a*o -am an aio aso 

3HT 



(b) 







-M6 
-UK) 




•t.n 


1— 1 


■«J7 



-diaj -aiDO clq a! co asoo -ojw -ai& ao aio aio -&o -us ao co 
*ifi««Cmm) W*0»<mm) 35»iR«<K) 



(c) 



» i 
i 

! j 
U 



-ato -aio ao Clio an 









150 




IJt 




•a«r 



-ans -ajao ao am < 



_j , 

U SjO 




-ateo -c.100 ao hoc aim -aio -ate ao aio aio -«o -sj ao u &o 
M4K£(mm> ff&4R£(mm) ffiftiR*<S) 




076 / 
/ 
/ 





•MS 












087 





•WO 




•2JBC 








-ai7 

1 — — i 



aiO OB -GJ3 -13 ZjO is 

WVEBCmm) ^Ci(m^) ffl©HK*(*) . 



[H7] 




(11) ftffl2 0 0 3- 1 3 1 1 2 9 

MGKT tUCKT 




-02H) -aiOD ao olicd cum ~aio -cua ao uo aso -io -25 ao t5 &o 



HWaSOiim) WARS (mm) MVaCK) 



IMQHT MCKr 




ttfftRftOnm) *A<l&Cfnm) M 



7P> h^— y©JKS 

F*-A(##) 2H087 KA03 NA02 PA05 PA06 PA18 
PB06 PB07 QA02 QA07 QA17 
QA22 QA25 QA34 QA42 QA45 
RA05 RA12 RA36 RA42 SA14 
SA16 SA19 SA62 SA63 SA74 
SB04 SB13 SB14 SB22 



